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juvenile B. glabrata infected with E. caproni 
larvae showed reduced fecundity. 
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abstract: Twenty spotted salamanders Ambystoma 
maculatum and 20 red-backed salamanders Plethodon 
e. cinereus were collected from NW Wisconsin in May 
1996 and examined for helminth parasites. Two spe¬ 
cies of helminths infected the spotted salamanders, 
while 3 species infected the red-backed salamanders. 
The nematode Batracholandros magnavulvaris had the 
higest prevalence in spotted salamanders (45%), while 
the nematode Rhabdias sp. had the highest prevalence 
in red-backed salamanders (30%). The trematode Bra- 
chyeoelium salamandrae had the highest mean inten¬ 
sity in both hosts, 3.3 in A. maculatum and 2.0 in P. 
c. cinereus. This is the first report of B. magnavulvaris 
from Ambystoma maculatum as well as the first report 
of it from Wisconsin. 

KEY WORDS: Ambystoma maculatum, Plethodon c. 
cinereus, Brachycoelium salamandrae, Batracholan¬ 
dros magnavulvaris, Rhabdias sp., Wisconsin. 


The spotted salamander Ambystoma macula¬ 
tum Shaw, 1802, is a large, robust species of 
mole salamander reported from south-central 
Ontario to Nova Scotia, south to Georgia and 
eastern Texas (Vogt, 1981). The red-backed sal¬ 
amander Plethodon c. cinereus Green, 1818, is 
one of the smallest woodland species of lungless 
salamanders that occurs throughout the north¬ 
eastern United States and southeastern Canada, 
with populations in Ontario, Minnesota, Missou¬ 
ri, Arkansas, Oklahoma, Louisiana, and Georgia 
(Vogt, 1981). Both species inhabit mesic forests 
throughout northern Wisconsin. Although para¬ 
sites of the spotted salamander, Ambystoma ma¬ 
culatum, and the red-backed salamander, Pleth¬ 
odon c. cinereus, have been studied by several 
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Table 1. Prevalence, abundance, and mean intensity of helminths of Ambystoma maculatum and Plethodon 
c. cinereus. 




Ambystoma maculatum 


Plethodon c. 

cinereus 



Preva¬ 

lence* 

Abundance 
±1 SD 

Mean intensity 
± 1 SD (range) 

Preva¬ 

lence* 

Abundance 
±1 SD 

Mean intensity 
±1 SD (range) 

Location 

Brachycoelium 

salamandrae 

3 (15) 

0.5 ± 1.3 

3.3 ± 1.5 (2-5) 

2 (10) 

0.2 ± 0.6 

2 (2) 

Small and large 
intestine 

Batracholandros 

magnavulvaris 

9 (45) 

0.8 ± 1.1 

1.7 ± 1.1 (1-4) 

1 (5) 

0.05 ± 0.2 

1 (1) 

Small and large 
intestine 

Rhabdias .sp. 

— 

— 

— 

6 (30) 

0.4 ± 0.8 

1.3 ± 0.8 (1-3) 

Body cavity 


* Number infected (percent infected). 


authors (Chitwood, 1933; Rankin, 1937a, b, 
1938, 1945; Rankin and Hughes, 1937; Fisch- 
thal, 1955a, b; Cheng, 1958, 1960; Cheng and 
Chase, 1960; Ernst, 1974; Rosen and Manis, 
1976; Dunbar and Moore, 1979; Bursey and 
Schibli, 1995), few studies are known from the 
Great Lakes area (Meserve, 1943; Coggins and 
Sajdak, 1982; Muzzall, 1990). Here we present 
new information on the parasites of Wisconsin 
salamanders. 

Twenty adult red-backed salamanders (15 
males and 5 females) were collected by over¬ 
turning rocks and logs during the day, and 20 
breeding spotted salamanders (15 males and 5 
females) were collected by dip-net at an ephem¬ 
eral pond in Bayfield County, Wisconsin, in May 
1996. Animals were killed in MS 222 (ethyl m- 
aminobenzoate methane sulfonic acid) within 48 
hours of capture. Snout-vent length and wet 
weight were recorded for each individual. The 
mean Snout-vent length ± 1 SD (range) of spot¬ 
ted salamanders was 76 mm ± 8.8 (63-93). The 
mean Snout-vent length of red-backed salaman¬ 
ders was 44 mm ± 7 (30-52). At necropsy, the 
digestive tract, limb and body wall musculature, 
and internal organs were examined for hel¬ 
minths. Trematodes were preserved in 10% neu¬ 
tral buffered formalin, stained with aceto-car- 
mine, dehydrated through ethanol, and mounted 
in Canada balsam. Nematodes were preserved in 
10% neutral buffered formalin, dehydrated to 
70% ethanol, cleared in glycerol, and identified 
as temporary mounts. Prevalence is the percent¬ 
age of infected salamanders in a sample, mean 
intensity is the mean number of worms per in¬ 
fected salamander, and abundance is the mean 
number of individuals of a particular parasite 
species per host examined. Voucher specimens 
have been deposited in the Harold W. Manter 


Laboratory, University of Nebraska State Mu¬ 
seum, Lincoln (accession numbers HWML 
39248 —Brachycoelium salamandrae from red- 
backed salamander; 39249 —Brachycoelium sal¬ 
amandrae from spotted salamander; 39250— 
Rhabdias sp.; 39251 —Batracholondros magna- 
vulvaris). 

Eleven of 20 (55%) spotted salamanders were 
infected with helminths. Mean helminth abun¬ 
dance in spotted salamanders was 1.25 ± 1.60. 
Nine (45%) were infected with Batracholandros 
magnavulvaris Rankin, 1937, while 3 (15%) 
were infected with Brachycoelium salamandrae 
Frolich, 1789. Only one spotted salamander 
(5%) was concurrently infected with B. magna¬ 
vulvaris and B. salamandrae. Eight of 20 (40%) 
red-backed salamanders were infected with 1 or 
more B. magnavulvaris, B. salamandrae, and 
Rhabdias sp.. Mean helminth abundance in red- 
backed salamanders was 0.65 ± 0.99. Only one 
red-backed salamander (5%) was concurrently 
infected with B. magnavulvaris and B. salaman¬ 
drae. Batracholandros magnavulvaris had the 
highest prevalence in spotted salamanders, 
Rhabdias sp. had the highest prevalence in red- 
backed salamanders, and B. salamandrae had 
the highest mean intensity in both hosts (Table 
1). There was no statistically significant corre¬ 
lation between helminth abundance and either 
weight or length for spotted salamanders (r = 
—0.228, r = —0.111) or red-backed salamanders 
(r = 0.027, r = —0.096). Because of the skewed 
sex ratio toward males, neither prevalence nor 
mean intensity was compared between the sexes 
in either host species. 

Batracholandros magnavulvaris exhibits little 
host specificity, infecting plethodontids (Rankin, 
1937b; Schad, 1960, 1963; Dyer et al., 1980; 
Goater et al., 1987; Muzzall, 1990; Joy et al.. 
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1993; McAllister et al., 1995; Bursey and Schi- 
bli, 1995) as well as salamandrids (Rankin, 
1937b; Baker, 1987) and ambystomids (Muzzall 
and Schinderle, 1992). In this study, 16 gravid 
female B. magnavulvaris were recovered from 
both salamander species, 15 from spotted sala¬ 
manders and 1 from red-backed salamanders. 
All female nematode populations in salamanders 
has been reported by other investigators (Ran¬ 
kin, 1937b; Walton, 1940; Fischthal, 1955a; Joy 
et al., 1993). The spotted salamander is a new 
host record for B. magnavulvaris, and Wisconsin 
is a new locality record for this nematode in red- 
backed salamanders. Although both species of 
salamanders in this study are considered terres¬ 
trial, only the spotted salamander returns to wa¬ 
ter during its reproductive season. The red- 
backed salamander is totally terrestrial, with re¬ 
production and development occurring on land 
(Vogt, 1981). Our prevalence data of B. mag¬ 
navulvaris in spotted salamanders (45%) and 
red-backed salamanders (5%) agree with reports 
by Dunbar and Moore (1979) and Joy et al. 
(1993) that more aquatic salamanders are more 
likely to be infected with this nematode than are 
terrestrial species of salamanders. Although the 
differences observed in the present report may 
be due to chance, because of the small number 
of salamanders examined, Muzzall (1990) found 
48 (28%) of 171 red-backed salamanders in¬ 
fected with this nematode, while Ernst (1974) 
found a 50% prevalence (6/12) in Virginia red- 
backed salamanders. 

The 4 specimens of Brachycoelium salaman- 
drae from red-backed salamanders and 10 spec¬ 
imens from spotted salamanders exhibited mor¬ 
phological variation. A statistically significant 
difference existed between the mean length, in 
millimeters ± 1 SD (range), of trematodes re¬ 
covered from spotted salamanders, 2.82 mm ± 
0.30 (2.28-3.30), and red-backed salamanders, 
1.26 mm ± 0.47 (0.85-1.93) (one-tailed f-test, 
P < 0.05), while no such difference existed in 
mean width of trematodes from spotted sala¬ 
manders, 0.40 mm ± 0.07 (0.28—0.50), and red- 
backed salamanders, 0.34 mm ± 0.12 (0.25- 
0.52) (one-tailed Ntest, P > 0.05). Other appar¬ 
ent differences existed in body shape, position 
of testes, and distribution of vitellaria. Brachy¬ 
coelium spp. are common parasites of salaman¬ 
ders (Dyer et al., 1980; Goater et al., 1987; Muz¬ 
zall, 1990; McAllister et al., 1995; Bursey and 
Schibli, 1995), but controversy surrounds the as¬ 


signment of species to this genus. Rankin (1938) 
reduced all known species to B. salamandrae. 
He concluded that heavy infections produce 
many small flukes, whereas light infections were 
usually made up of larger specimens. Other in¬ 
vestigators (Parker, 1941; Cheng, 1958, 1960; 
Cheng and Chase, 1960; Couch, 1966) disagreed 
and described 13 species based on such mor¬ 
phological characteristics as body length and 
shape, length of esophagus, position of testes, 
and distribution of vitellaria. Although the trem¬ 
atodes we collected from spotted salamanders 
and red-backed salamanders exhibited morpho¬ 
logical variation, we have adopted the conser¬ 
vative approach suggested by McAllister et al. 
(1995) to report B. salamandrae from North 
American salamanders. 

Rhabdias sp. was the most frequently found 
parasite in red-backed salamanders. Six red- 
backed salamanders (30%) were found to be in¬ 
fected, with a total of 8 specimens recovered 
from the body cavity. Rhabdias spp. have been 
reported previously from a wide variety of sal¬ 
amander species (Chitwood, 1933; Walton, 
1938, 1940; Lehmann, 1954; Landewe, 1963; 
Dyer and Peck, 1975; Price and St. John, 1980; 
Coggins and Sajdak, 1982; Muzzall and Schin¬ 
derle, 1992). However, the finding of this nem¬ 
atode in the red-backed salamander was unex¬ 
pected, since it is a lungless salamander and 
should not be expected to harbor lung parasites. 
The study of Baker (1979) on Rhabdias revealed 
that subadult nematodes must invade the lungs 
if they are to mature and produce eggs, but nu¬ 
merous subadults can be found in the body cav¬ 
ity. All nematodes recovered in the present study 
were nongravid subadults from the body cavity 
and are probably accidental infections in this 
host. 

Results of the current survey support previous 
work on salamander helminths, indicating that 
they are not strongly host-specific; rather, their 
distribution can be conelated with habitat pref¬ 
erence and diet of the host (Fischthal, 1955a, b; 
Dunbar and Moore, 1979; Coggins and Sajdak, 
1982; Goater et al., 1987). Recently, Kleeberger 
and Werner (1982, 1983) showed that in a north¬ 
ern hardwood forest, similar to the present study 
area, spotted salamanders spent 72% of their 
time underground, 21% under decaying logs, 
and 7% under wet leaf litter, while red-backed 
salamanders in the same area spent 61% of their 
time above the soil, primarily in the litter layers 
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and decaying logs. Thus, the differences in par¬ 
asite prevalence and species found in the two 
hosts may be due to differences in host habitat 
utilization. Parasites may encounter only a lim¬ 
ited number of potential hosts under natural con¬ 
ditions, giving the appearance of a much nar¬ 
rower host specificity (Kennedy, 1975). To our 
knowledge, the spotted salamander is a new host 
record for B. magnavulvaris, and Wisconsin is a 
new locality record for this nematode in either 
of the salamander species. 

We thank H. R. Yoder, University of Wiscon- 
sin-Milwaukee, and Dr. H. Gene Drecktrah, 
University of Wisconsin-Oshkosh, for help in 
collecting salamanders. We also thank two anon¬ 
ymous reviewers for improvements on an earlier 
draft of the manuscript. 
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abstract: Thirty Gastrophryne olivacea from south¬ 
ern Arizona were examined for helminths. Two species 
of nematodes, Aplectana incerta and Aplectana itzo- 
canensis, were found. Both represent new host records. 
Aplectana itzocanensis had the higher prevalence 
(70%) and greater mean intensity (13.0). In southern 
Arizona, A. incerta and A. itzocanensis also occur con¬ 
currently in other anurans. 

KEY words: Gastrophryne olivacea, Microhylidae, 
Nematodes, Aplectana incerta. Aplectana itzocanensis, 
Arizona. 

The Great Plains naiTOwmouth toad, Gastro¬ 
phryne olivacea (Hallowell, 1856), occurs from 
eastern Nebraska and western Missouri, through 
Oklahoma and Texas, west through northern 
Mexico, into south central Arizona, from sea 


level to 1250 m elevations (Stebbins, 1985). 
There are several reports of helminths in G. oli¬ 
vacea: Kansas (Freiburg, 1951), Oklahoma 
(Kuntz, 1941), and Texas (Harwood, 1932; Mc¬ 
Allister and Upton, 1987). The purpose of this 
note is to report nematodes from a population of 
G. olivacea from southern Arizona. 

Thirty G. olivacea (8 females, 22 males, mean 
snout-vent length = 27 mm ± 2.3 SD; range, 
23-32 mm) were borrowed from the herpetology 
collection of the University of Arizona, Tucson 
(UAZ) 15824, 15826, 15827, 15830, 15833, 
20561, 20563, 25858, 25861, 25863, 29026, 
29027, 29032, 29035, 29036, 29039-29041, 
29043, 29046-29049, 29051, 29052, 29055- 
29058, 32016. These specimens had been col- 
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